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(57) Abstract 



bstract . 
Compounds represented by general formula (I) or (II) or salts thereof which are useful as a retinoid potentiator, wherein R 
represents hydrogen or C,* alkyl; R 2 and R 3 represent each hydrogen or C M alkyl, or R 2 and R 3 together form 5- or 6-membered 
cycloalkyl; R* represents hydrogen, C^ aJkyl, etc.; R 5 represents hydrogen, alkyl, etc.; R represents hydrogen or C,^ alkyl; X 
represents -NR 7 - -O-, -CHR 7 - or -S-, wherein R 7 represents hydrogen, C M alkyl, etc.; and Y represents phenylene or pyridinediyl. 
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Bjj m s 

■Cli^jfi*nfca*Ot-^ i >AR*#. #MH6l-2204fe&«*1MIW 
•7 MJ- (Journal of Medicinal Chemistry, 1988. Vol. 31. No. 11. p. 2182) 

-f >®&tfb?-/^ >»«©4ttSit*w-rs±Efl:^ , »ii ruf-y-r kj 

tfJ/LI*. h v >X (all-trans) -f >&li> 

fil/-tr7?- • X-a'-7 7 i 'J — (Evans. R.M., Science. 240. p. 889.. 1988) 

tzmti U^y 4 >&U-fc7*- (RAR)fi 'J tf> Ki LT^LT> ff}%ft]J30 
4Mt • *Mfc 4 ^ lilfflHSJEtt E £ UM t 4 - 1 # W * iz 3 n T l ^4 (Petkovich. 

M. , etal., Nature. 330. pp. 444-450. 1987)„ Uf- y -f >8*©£1fci£tt*W 
- "f 5±Bfl^ft|. (ffJAIi» 4-[(5. 6. 7. 8-tetrahydro : 5. 5. 8, 8-tetramethyl-2- 
naphthalenyl)carbamoyl]benzoic acid: Am80&£') fc> U'f-y -f >^<tl^^l<lRAR 

K$S£LT£gSf££3S£"t4:: i*<^JnTl^5 (Hashimoto. Y. , Cell 
struct. Funct. . 16. pp. 113-123. 1991; Hashimoto, Y. . etal., Biochem. 
Biophys. Res. Commun. , 166, pp. 1300-1307, 1990$#!R) o ZtibMtGQsli.. 

umtfuz^ \L9 1 > ax^Ss ±&w&oftft&.. y mm? hm*-, 

i 





WO 97/1 1061 



PCT/JP96/02709 



J3£$Pt-£{L£%#ft£ttTl^(Eyrolles. L. , et al. , Journal of Medicinal 
Chemistry, 37(10). pp. 1508-1517, 1994) 0 Ifrbtifr*. ^ngftliU / < 

U^y < >irii'<DbfH K©f*/8£iiS£-f »t-, EP 694,301 Al 

Kg^£ftT<^S ^©LjWai'iftTl^A'^,, COTIJ^dli, RXR U-t^^-i:^ 
-f SUMSU'J *'> Kft^tt^ RAR-a b-tr - izMt ZftmtftU U #> Kfli^lfc 
T * 4 Am80© fpffi 4 ftffl * Wt * Z t £ ft T I* 5 0 

36 WOW 3* 

*56M#JJ:±fi©ll«*»ftt ^ < L fcfeS. TI2©-fiSiCT^ $ ft 




XW\ TSE©-lft5t(II>: 



WO 97/1 1061 



PCT/JP96/02709 




R 3 



h 7 x -iustto&aeisr? t £ t> cc^t ^* s c <t *> * s 5 

*->S^ 7KK*> - hoi, Xtt^n^>R^**t ; R 5 fi**lSrK 0^7 /U+ 
Xli7U-/l/g^Cj_ 6 7^+/US^^L ; R^iTK^^XIiCj.^^ + ^S 
;X li-NR 7 -. -0-, -CHR 7 - Xli -S- R 7 I±7K^H^. Cj_g7;U*;U 

S> X127 ll-^g&Cj^l^Ug^Tjrf) £*L;Y tt7*-U>£*fclifcf 



'±E-ttSC(D icfc^T> R l li7K#^XI*Sm^L,<ii^m©C 1 _ 6 

x^;US s n-7°nt e ;l/S> ^77°Dt%2 > n-7'f-;ug> sec-7'^S, tert- 

R 2 S^R 3 l±v ^-n^tiJifelti-TK^^XIiM^K <i»tt«i©C 1 _ 6 7;i/+;u 
g£^* 0 TJ^/Hi LTIi^ 0litf±Ei:ffiJ^Lfct>©*ffl^5CiA<T# 
ntK.it. ^y7of;H, tert- 7*^;US<j:t*«-ffll^Ct 

#T'£S 0 R 2 &tfR 3 ©M&ftgli#KlS£3ftir\ ^ft^ftHdiXffigioattKfi 
ftt5:i*T*«i<, R 2 &t/R 3 #X K#LT*ft*ft'<7&&tf,* 
R 2 &tfR 3 d<X i:^LT-?-n'e-'n^^(iSy : ^^M4T-*5w<!:*<5fiL<, R 2 &tf 
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i^o WxJf. R 2 St>'R 3 *<g^-r5 7x^yU^<bR 2 SO'R 3 ii:i 0, 5.6.7.8-xh7 
h KDt7? 1/>JS^5. 5.8.8-t- h vy ^;U-5. 6,7,8- f HtFDt7H/f 

^77o| + y$, n-7>*->S. sec-7*h*->S, ten- 7'h*->g, $f 

x ;u y f - « £ o h° U v ;HSftCj_ B 7 ;U * )\>mu M ^ S c t ft V £ * . 
cn^OT'J- ;HS!ftC 1 _ 6 7 fc* fr&tmtiLt i> 7 'J - /ugli 1 Xli 2 J^±© 

xf-^S' , < £i'©C I _g7/^^S ; ^ hWs, x h + yl^i'Oill 
L < li^ft|g©C 1 _g7^=> + ->S ; - h n$ ; h'j7Wny ^;U$/,£ t'Oiai 
t < lifl-ttflLO^oy >ffcC 1 _ 6 7^+;U* ; 7m% ; *;U*>->^« ; / h*->73 
yi/ *: jl ;ug N x h * ■> 77 ;u *: - /US <t* OCj _ 6 7 ;u o *■ •> * ;u x ;ug tt i* £ S& 
Si LTWbTi>Tt>«U% R 6 {i7KmH^XlJC 1 _ R 7^+^S^^-r 0 C,_ c 7/u* 
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T Jl^-JlMXltT 'J — ^fl£lCj_g7 ;U4-^ST'fe 0 n fro, R 6 j&<#*flBt-?T* 5{fc 

x (iR 7 -c®m$n/;M^^ (-NR 7 -), ■t*ar^(-o-j , R 7 ?g&£ft/Cf- 
i/>S(-CHR 7 -). XliiSfr^(-S-) £*t 0 R 7 ii**nrK Cj.gT/P+^axii 
7 y -;ugmc 1 _ 6 7;u+;i/S^^-To Cj_ 6 7/i^/ug<!: LT(2lgiX(i#feSt©o 

*«>kt*-»tui». :n^?^ x ^R 7 T-fi^$ niimMUf^ mhxzz 

B -7ixi,>i, 0 -7ixU/i, t°'Jv>-2.4- 5?-OUfc, t e 'Jv>-2.5- >W 
;u* x £ y y > -3. 5- v -f jimti i\ ES© 7 x - u li f y 5? > y -f /u£ 

v>-2.5- v^m^JB^SC^A^So t° 'J ■>' 7-2. 5- 7 -f ***Jll»**£\ 

..*<T-* 5 0 ^2&{*lni*£.JiR. 1 * < 7K.#^*-^-rJ*^lif BE*n v * h U ts 'J 

Xti h 'J xf;P7 i >Jfi£L < lix* y -^7 • >gttif©Wtt7 ; 
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¥Ii«SL/:^i:s R 5 XliR 6 ©i^n#¥®©±«iJi:£> -> T *><fci> 0 £fc N $ 

3S"JJ©£(1) Xli^(lI)6D<i:^li. X ^«ft*o«3ii:ECUT, 

li 2 «K±©**lfc***rr < 

*!8Bfl©|g||i:fi**ti4o t/c, ^<fc£$Xf*£©ff*&©{fc£$l©fl::i:©7jc 

±E— teiC(I) T*3ft4#3e"J§©ffc£tt©"5 5. LWt£$l<t IT, 
4-C5H-2. 3-C2. 5- >V^/U-2,5- /)-■>-/ l-frVO 7[b, e] [1, 4] v7-fcrt° 

>-ll-4)\<) $.E§K (HX600) ; 

4-C5H-2. 3- v 'f 7 7d t e /U-5- /'f^'/'O 7 tb. e] [1, 43 5* 7 -tf t c > -1 1 ~f ;U] 
£.§.§SS (HX610) ; 

4-[5H-2-tert- 7»l/-5- ^ f- /Uv^O 71b. e] [1. 4] £ x-lW A] 
Bl (HX511) ; 

4- [5H-3, 4- ( 1 , 4- 7' 9 J ) -5- / T )l : JK > 7 [b. e] [1 . 4] v 7 -tf' t e > - 1 1 - 4 ;b] $1. 
#® (HX545) ; 

4-C5H-2. 3-(2,5- y ^ * /U-2. 5- y )-5-/ - h o X > 7[b, e] 

[1.43 v7-fff>-ll-f ;U] (HX531) ; 

4-.[2.3-(2.5-->V*;U-2.5- ^**/) •✓'O v[b, f] [1. 4]**U-tr t">-ll->r ;u] 
$i§H (HX620) ; 

4- [2.3-(2,5-yyfyH,5- v'O 7 [b, f] [1.4]*7-tf t° >-lW ;U3 
Mfftt (HX630) ; 

5- C5H-2. 3-(2, 5- v / f - ^-2, 5- ^*/H-/f 7[b. e] [1. 43 ■>* 7-tr t° 

/U]-2-t°'J •>' >rt;l/tf>BI ; 

6- C5H-2, 3-(2. 5- Jl-2. 5- 's** 7 )-5- /f* ■>' * > 7[b. ej [1, 43 V 7-tr h° 
>-lW ;i/]-3-f'j >*/i/tf>6£ ; 

4-[2.3-(2.5->V*;l/-2.5- ^*VJ) v<>7[b.e3 7-tr t 8 >-lW /u] £f.§ 
© (HX640) ; Stf 

±B£ffc£<8j©ffi*R7rt'**xx-rik fl^tf.* f/HXf^ (#J;L(i\ HX600 
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i:o^T(i> 4-[5H-2. 3-(2. 5--^ -f *-2.5- )-5-y fivjKsV 

[b.e][l,4]->'7-tf ti>-ll-f ^>'/x-h) ; 

T, R^k^J^XIi^^STifc^ Y lip-7x^b>$, X li -NR 7 -T'fcS 0 
Bzl IK/y/bS^L, 7-Me. 8-Et. 8-i-Pro SO' 9-t-Bu tt£©gjpf*, -en 

-en, jC(ii)T-^$n-5ft^#io7-fticy ^;us, 

Df/ll, S^9-(ii:tert- ^MiLTl^Ii^to 7-(CH 2 ) 
4 -8 7-C(CH 3 ) 2 CH 2 CH 2 C(CH 3 ) 2 -8 tiZV&TtilU ZtiZ'ft. RUDtTfiZtlZ 
<t&® <D 7-ft 1 8-ft i *< - (CH 2 ) 4 -SO : -C(CH 3 ) gCH^CCCH^- itlTi^Z 
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4-C1. 3- -/t Ko-7.8-(2.5-x> f-^-2.5- /* )-2-* + V-2H-1. 4-^> 7v 
7-trt°>-5- -f rt>]-$M8* (HX800) ; 

4-C1.3- ■/ t K d -7. 8-(2, 5- y / f ^-2, 5- ^ * t / ) -1- ^-2- **7-2H- 
U-O'/yTt't^-j- (HX801) ; 

4-[3(SW ^-1,3- ift Kn-7.8-(2.5-?/f-Jl>-2,5- / )-2-* + 7-2H 

-1.4-<>v'^T-trt°>-5- a]-*MI (HX810) ; 

4-[l,3- xb Kn-7,8-(2.5-y^f-^-2, 5- "v+tf/ )-l--f V/of/H- 

-2H-l,4-<>'/^7-t't e >-5- -f/H-«MBI (HX803) ; 

4-[l- K>v;l/-1.3- vt Kn-7. 8-(2. 5-x ^ f-;U-2, 5- J )-2-* + V-2H 

-1.4-^> v'->'7-t't°>-5- (HX805) 

4-[3(S)-K> -/7U-1.3- t Ko-7.8-(2. 5-v / f-^-2.5- /" )-2-* + •/■- 
2H-l, 4-^> 7 v>7-tr t° >-5- 'f*]-$M8 (HX850) ; 
±E&ft£ ! l&©ffi&7/l'*/l'XXf-;l> % L < it / f^xxf^ (#J*.tf> HX800 
lio^Tli. yf;b 4-[l. 3->* t Kn-7.8-(2. 5->/f^-2, 5- ^*-9-/)-2-* 
+ V-2H-1, 4-^> 7 v?7-t*h*>-5- ^M-Ov'x-h) T&Se 
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#$69J05t(I) IZ&tZtlZfft Ll^!feT*5HX600. HX610, HX511. HX531. 
sSODKSSSttiif* U*fc*ttT**HX800. HX801. SO' HX850Koim:, n 

**mm®mm&nzi^ T&x±-i*izv£i*%w<Dit&®®&&i]&frntsiiz 
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$>z^immxtt*mm<»i'i-s * mmzmtz 
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i*frtt*#s£©g|ftirfliJgr4fcttT{itti^ *$818©{l:£toatta<uf-/ 

-f K^^ft5^i:(i, *®^ffl«*iflfl«JftfflT*4o Sit, *&Bfl0{fc 

4- [(5. 6. 7. 8-tetrahydro-5. 5. 8. 8-tetramethyl-2-naphthalenyl)carbanioyl]benzoic 
acid: KmtiH) *i 4f<DU1-; 4 K*bT* ; >A££fiE, ±&fiJi©ftfcS, 12 

3bK> ^ISW ©<££$!*, l/f--M KKftLT©flM!ig5t$lil©*tt*-f\ ft 
IS©£rtK#ft-f*&|*jHr-/*- • X-'*-7 7 ; U- (Evans. R. M. . Science, 
240, p. 889, 1988) Kllf S U*7°*-K*|^LT£gfi^*3&»+axxn<<' 
Rt£$k t" ? • >D 3 <£ £© t _ ? £ > D ft^ttx Xli^ d * ■> ><£ f ©^SStt^I 

*»W©fl:^«^b<c4|g8Ui, * ft S LTi><U^, & 1 1 < ii % 

^3S*l=SftI©^fem:oT8l!i£^rtg<£SPffl*SiWi|^Pffl©E3liaJiRft<!: 

18 
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mmm, mmwi^immmmk %£M, mmk =>-t< >?m. % 
mi. mk mmm^Lmmmk m<t$u vummu %z<tm. 

A— 0.01 -1.000 mgeSOfgfflTffll^C <t^T'^ Uf-y-f K^W 

co x 4- - a co {fc^-ftM l= *fl£ t T £ o 

#jl : 4-C5H-2. 3-(2. 5- i> / 5- y )-5-/ > •/ [b. e] [1. 4] 

•>'T-tr t°>-lW ;U] 5l,fl (HX600)<Dg!ii 

6-7n*-l. 2.3.4- rh?t Kn-1, 1,4.4- r l>7/f^7; U> 2.30 g 
(8.61 mmol). o- - h □ 7- ') > 4. 30 g (31.2 mmol). KgCOg 4.30 g (31.2 mmol), 

Cul 347 mg i:*->u> 40 ral£JO;U 24^HQAnf>ft9KdK L fc 0 *(ETf-**>u> 
£^£U M£> 'J*W*7A?D7 ^77< - (AcOEt:n-^ + ^>=l:50) 
•Cfltmtfci ; ^*-*>«k OS^ l tft^il C2...33 g. 84X3 
l H-NHR CDClg 9.49(s. 1H). 8.20(dd, IH. 8. 4Hz. 1.5Hz). 7.33(d. 2H. 8.4Hz), 

7.20(dd. 1H. 8.8Hz. Life). 7.18(4 IB, 2. 2Hz). 7. 04(dd, 1H. 8. 4Hz. 2 2Hz). 

6. 73(o), 1H). 1.71(s, 4H). 1.30(s. 6H). 1.28(s, 6B) 

NaH (60S! in oil) 246 nig (6.16 mmol. 1.5 eq) *n-^*+ >"CiJfcl», §t&£ 
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tffco ffc^ttl 1.33 g (4.10 nol) £ 30 nl©DMF K*gji?LT#D;U t&?30 
£H8t#Lfco wCDfi^jtc CH 3 I 0.51 ml (8.20 oml) £tD*T3BflHHH*Lfc. 

LTK«Lfc. mmzffiEiszi. '&t>titzmm*-> ^t-a^a^? 

77^- (AcOEt:n-^+-9->=l:40)Tlf«t, ffc*tt2*»fc (1.39 g. 10056) „ 
^-NMR CDClg 7.81(dd. 1H. 8. 1Hz. 1. 5Hz). 7. 53(m, 1H), 7. 34(dd. 1H. 8.1Hz. 
1.5Hz), 7.19(0, 1H). 7. 14(d, 1H. MHz). 6. 67 (d. 1H. 2. 6Hz), 6. 61(dd. 1H, 
8.4Hz. 2.6Hz). 3. 29(s, 3H). 1. 63(s, 4H). 1.23(s. 6H). 1. 18(s. 6H) 

it£®2 1.41 g (4.17 oiBol) ^7K 20 ml&tfx? J -^40 ml (iSffiL, S 
igm 6.0 ml £ifl*.fc. 2.2 g*iOiT30«-IBI*Offt«j5f£Lfco S 

ftft*tt*tft»LTft«L, «tt**E9*LT{fc^«l3*f»/: (1.25 g. 99 
50„ 

^-NMR CDC1 3 7. ll(d. 1H. 8. 8Hz). 7. 06(m. 2H). 6. 81(dd. 1H. 8.1Hz. 1. 5Hz), 
6.75(m. 1H). 6. 61(d. 1H. 2.6Hz), 6.44(dd. 1H. 8. 4Hz. 2. 6Hz). 3.82(brs. 
2H). 3. 18(s. 3H). 1.65(s. 4H). 1.23(s. 6H). 1.23(s. 6H) 

<t&%n3 1.25 g (4.06 mmol) £&is^>-t:> 25 mlirjgg?U tf >; v > 0.5 
ml £1mz.tz 0 t V 7 9 /Hfct J / f;l/xxf;l/? D7-f F 966 mg (4.87 mmol) 
* in*. T £g? 1 85IB!ft& L tz . 1: **& * flo *. T ftftx f- ,nr- 

ffliBU W^^^Cgi^gei LTiifiK^ 2. 10 g £?#r~<, •> 'J *Y 
;^7A^D7h/77< - (AcOEt:n-^+-y->=l:20)TflHHLTft'&'<Bi)4^#fc 
(1. 72 g. %%) e 

^-NMR CDClg 8.57(dd, 1H. 8.1Hz. 1. 5Hz). 8.45(s, 1H), 7. 99Cd. 2H. 8. 8Hz). 

7.45(d. 2H. 8.8Hz), 7. 32(m, 1H). 7. 18-7. 26(m. 2H). 6. 68(d. 1H, 2.6Hz). 
6.60(dd. 1H. 8.4Hz. 2. 6Hz). 3.93(s. 3H). 3- 31 (s. 3H). 1.64(s. 4H). 1.24(s. 

6H). 1.16(s. 6H) 
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ffc£tt4 1.72 g (3.65 mol) Ktf'J 'J >® 15.8 g £S0;iT 110 < CT2^ 

Tz5fe^t/: 0 »H*«E9*LT»toft4»aE*«i»Lfca. v V ii f toil n i* 
?a-?Vy?7< - (AcOEt:n-^*-9->=l:30)T»ilL*l6IS©fk^tt «fc£tt5 : 
4-C5H-5- yf-;b-7.8-(2.5-y>f-^-2.5- ^*^y) y'[b,e] v7 
■ft" >-10W /l/J <>v'i-h) (1.41 g, 86*) e m.p.238 t 

! H-NMR CDC1 3 8.07(d, 2H. 8.8Hz). 7.88(d. 2H. MHz). 7.31(dd, IH. 7. 7Hz. 

1.8Hz). 7.15(m. IH). 7.09d. 1H). 6.98(dd. 1H. 6. 6Hz. 1.8Hz). 6.92(s. 1H). 

6.87(s. IH). 3.95(s. 3H). 3. 26(s. 3H). 1.63(a. 4H). 1. 32(s. 3H). 1. 26(s. 

3H). 1. 12(s. 3H). 1.04(s, 3H) 

Anal. Calc. for C 30 H 32 N 2 O 2 C:79. 61. H:7.13. N:6. 19: Found C:79. 56. H:7.27. 
N:6. 12 

<b£t>5 43 mg (0.095 naol) £x?y-/b 4 ml &tf 2N NaOH 1.5 ml Cfi 

L/c 0 »*ftfc«a*e«LT*«W«!>fl:£tt HX600£»fc «fc£&6. 37.1 mg. 
89S) o id. p. 282 X 

l H-NMR CDClg 8. 15(d. 2H. 8.4Hz). 7.91(d. 2H. 8.4Hz). 7.33(dd. IH, 7. 7Hz. 

1.5Hz). 7. 15(m, IH). 7.09(m. IH). 6.98(dd, IH. 7. 7Hz, 1. 1Hz). 6.93(s. IH). 

6.88(s. IH), 3.27(s. 3H), 1. 62 On. 4H). I.32(s. 3H). 1. 27(s. 3H). 1. 13(s. 

3H). 1.05(s. 3H) 
MS M + 438 

Anal. Calc. for C:79- 42. H:6- 89. N:6. 39: Found C: 79. 12. H:7. 15. 

N:6. 25 

W2 : 4-[5H-2.3-y-f 7 7nt';H- / * foVO '/[b, e] [1. 4] V T-tf h" >-ll- 
•Ol'] SrMtt (HX610)O»it 
3. 4-v f -f V^n t°n>7- ') > 107 mg(0. 60 mmol), o-3 - K- h o ^ >-tf > 180 
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mg (0.72 bboD, K 2 C0 3 83 mg (0.60 ooolJ, &tf Cul 34 mg£*-> U > 5 ml 

*rjoiTi8^iasnfta«Eixto «ETii*^u>«-aiL. 

A^7h/77^- (AcOBt:n-^**>-l:50)T»«!L'Cfl:*tt7*»fc (59 
mg, 33X) o 

*H-NMR CDClg 9. 50(s. 1H). 8. 20(dd, 1H. 8.4Hz. 1.5Hz), 7.40(m, 1H). 7.29(d. 
1H. 8.1Hz), 7. 20(dd, 1H. 8. 8Hz, 1. 1Hz). 7. 13(d, 1H. 2.2Hz). 7. 08(dd, 1H, 
8.4Hz. 2.2Hz). 6- 73Cm. 1H). 3.27(m. 2H). 1.25(m, 12H) 

NaH (BOX in oil) 16 mg (0.40 ramol. 2 eq)£n-^*-* >TZfcl^ &Bk£lt1Zo 
<t&®>7 58 mg (0.20 bbo1)£5 ml© DMFirjgft? LTft]*., gfiT30#fB!«#Lfc o 
C©g-£&CCH 3 I 0.04 ml (0.60 mmol)£tJD/LT-3 tiftmW Lfc. RM***C 

&tt*«HETK9*LTfl:£tt8*»fc(57 mg. 93« 0 

L H-NMR CDC1 3 7.81(dd. lH, 8.1Hz, 1. 5Hz). 7.53(m. 1H), 7.34(dd. 1H, 8. 1Hz, 
1.5Hz), 7. 18(m. 1H). 7. 10(d, 1H. 9. 2Hz). 6- 62(m, 2H), 3.31(s. 3H). 3.17 
(septet. 2H). 1. 19(d. 6H. 7.0Hz), 1. 14(d, 6H, 7.0Hz) 

{fc£$j8 52.5 mg (0.17 mmol)£7jc 2 ml &tfx?y-/l/ 4 ml llBSbTft 
0.5 ml *Sdx./=o ftt& 200 mg £ta;LT30#Hto&iS8ELfco 

TftftU RftLfcfcfcStt£*E9*LTfc£tt9*»fc (40.0 mg. 84*) a 
1 H-NHR CDC1 3 7. 07 (b. 3H), 6.82(dd. 1H. 7. 7Hz. 1. 5Hz), 6.76(m. 1H), 6.59(d. 

1H. 2. 9Hz). 6.46(dd. 1H, 8.4Hz, 2. 6Hz). 3. 84(brs, 2H). 3. 20(s, 3H), 3.18 
(b. 2H). 1.19(b, 12H) 

fb£$l9 39 mg (0.14 iaol)*IH*'<>-t?> 5 ml KigflfU t°'J it > 0.1 ml 
£tn*.fc„ xU7^;Ugfty / f^xzf;^ D7-f K 36 mg (0. 18 nmoD^iO 
^.Tl£t-3^a}$U;o fiI&jB[i:**RCf*ttBt*aii, Bfcex^u-eiSiii 
Lfc. llffl^ei *lt*«*LT»^n*:a^««(67.3 mg) £f»fc„ •> 'J 
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AW7i.^7 h/77<- (AcOEt:n-^*tf> = l:20)TltSLT<fc£ttlO 
*&fc(44.4 mg, 71W. 

! H-NHR CDClg 8. 58(d. 1H. 9.5Hz). 8.47(m. 1H), 7. 98(d. 2H. 8.4Hz). 7.46(d. 
2H, 8.4Hz). 7. 32(id. IB), 7.22(m, 2H). 7. 15(d. 1H. 8.4Hz), 6. 66(d, 1H, 2. 
9Hz). 6. 60(dd, 1H, 8. 4Hz 2. 6Hz). 3. 93(s. 3H), 3. 31Cs. 3H). 3.21(septet. 
2H). 1.20(d, 6H. 6. 6Hz). 1. 13(d. 6H. 7.0Hz) 

ft^lO 44 mg (0.10 mmoDKtf'J 'J 1.2 g£flQX.T120 °CT'1\%®MW 

U f£«i:&&£$E@£ Lfc„ »£ftfc£3E*««LfcSK ■> <) ij Y to* ? 
A?D7^77^- (AcOEt:n-^**> = l:30)T««!UT*l6IW©{t^ (fll^ 
fell: /f-^/ 4-C5H-5- ^ f-/U-7.8- x-T V^o h c ^v^>'/[b,e] v7-t?£>- 
10--f^] <>*/x- H ^?#/cC19. 2 mg. 45*) 0 

L H-NMR CDClg 8- 07(d. 2H. 8. 8Hz), 7.87(d. 2H. 8.4Hz). 7.31(dd. 1H. 7. 7Hz. 
1. 8Hz). 7. 15(m, 1H). 7.08(m. 1H). 6.98(01, 1H). 6. 99(s, 1H), 6. 97(s. 1H). 
3. 95(s. 3H). 3. 27(s. 3H), 3. 23(m, 1H). 3.13(h). 1H). 1.28(d. 3H, 6. 6Hz). 
1.26(d. 3H. 7.0Hz), 1.08(d, 3H. 7.0Hz). l.OKd. 3H. 7.0Hz) 

ffc^ttll 18 mg (0.043 nraiol) £i 9 J - to 2 ml Rlf 2N NaOH 1 ml llMffi 
U g&Z'Mft&WltZo 2N NCl"CpH=2i:WSHLfc^ ra*-^o;M ? >T 

*«*UT*WUI©{fc£tt HX610 (ft£^12) *f»fc(l5.6 mg. 88K) 0 x?/-/U 

*S£b b bLT 10.5 mgOfflfSft^^fco m.p. 263 X 
! H-NMR CDC1 3 8. 14(d, 2H. 8-8Hz). 7. 9lCd. 2H. MHz), 7.32(dd, 1H. 7. 7Hz, 

1.8Hz). 7.16(ni. 1H). 7. 10(m, 1H). 6. 99(dd. 1H. 8. 1Hz. 1. 1Hz). 6.90(s. IH). 

6. 83(s, 1H). 3. 28(s, 3H), 3.24(m, 1H). 3, 14 (n. 1H). 1.28(d. 3H, 7.0Hz). 

1.23(d. 3H, 6.6Hz). 1. 10(d, 3H. 7.0Hz). 1. 02(d. 3H, 7.0Hz) 
Anal. Calc. for C^gN^ C:78- 61. H:6. 84. N:6. 79; Found C:78. 36. H:6.92. 

N:6. 67 

23 I 



WO 97/11061 



PCT/JP96/02709 



0J3 : 4-[5H-2-tert- 7'f-/U-5- / 7[b. e] [1. 4] i?7tf t e >-lW 

£.E§& (HX511)©te 

0-3- K— hoO-t'> 1.25 g (5.0 mmol)(l4-tert- 7'J-jIT—>) > 761 mg 
(5.1 mmolX K 2 C0 3 697 (5.1 mmolX Cul 95 mg ^ SO'o-+>l/> 10 ml^tJO*, 
150 °CT-11^Pb^M^L/;o •> U * V** 7 A ? h / y 7 < -(AcOEt: 

n- ^*1f>=l:40)?»fiLT<fcfcttl3£»fc(529.1 mg, 39X) . 
^-NMR CDC1 3 9. 48(s. 1H). 8. 20(dd. 1H. 8.4Hz. 1. 5Hz). 7.43(d. 2H. 8. 8Hz). 
7.35(m. 1H). 7.22(n. 3H), 6.76(m. IH). 1.35(s, 9H) 

NaH (60X in oil) 73 nig (1.82 mmol)£^** > L T?£*8 L tz 0 1 nl© 
DMF £NaH CiD*. Tfc £ . *®!RSttKfl:"£tol3 241.7 mg (0.895 mmol) £ 5 
ml CD DMF ICfcJBLTflOAfco ^£T'20#fig88# L, fc&II 3 ■> <l/ * >l 0.18 ml 
(2.78 mmol, 3 eq)£iD;LT 3 btz 0 ttT v ? a n / 

4SM*»fc<245.3 mg, 9796) . 

^H-NMR CDC1, 7. 83(dd. 1H. 8.1Hz, 1. 5Hz). 7.57(m, 1H), 7.36(dd. 1H. 8.1Hz, 
1.5Hz), 7.22(d, 2H. 8. 8Hz). 6. 70(d. 2H. 9. 2Hz), 3. 29(s. 3H). 1. 27(s, 9H) 

{t-g-%114 240 mg (0.845 mmol) 4 ml „ x 9 J - /U 8 ml &tfSct& 406 mg 
*J0^.. 1.0 ml *%7LX 20 ^JD^ML/Co filfr*llft»if-^* 

LTfi:<&ttl5£»*:(184.6 mg, 86fc) . 

^H-NMR CDCl-j 7. 22(d, 2H, 8.8Hz). 7.08(m, 1H). 7. 04(dd, 1H. 8.1Hz. 1. 5Hz), 

6.82(dd. 1H. 7.7Hz. 1.5Hz). 6- 77(m, 1H), 6. 61 (d, 2H. 8. 8Hz), 3.83 (brs. 
2H), 3.20(s. 3H). 1.28(s, 9H) 

{fc£ttl.5 174 mg (0.685 mmol )£&&<> -t? > 7 ml i:jg»U f'J-// 0.1 
ml (1.25 mmol) £t)Q;Lfco f U7?^tt / / f/HxtJ^n^ K 163 mg 
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(0-823 mmol)£to*TgfflT2l$H15»S#L*:. «ttf*£BI* 

tajL-cjsm^f-^vmmu &&£$es*lt 320.1 mg ©a 

^flMfc^Sfco ZO&JSMSi'y U ^'WH^d? ^77^ -(AcOEt:n- ^+ 
*>=l:20)?««LT<fc£*16*»fc(206.7 mg. 7330 • 
'H-NMR CDCI3 8. 80(d, 1H. 7.0Hz), 8.57Cs. IH), 8. 00(d. 2H. 8.4Hz). 7. 53 (d. 
2H. MHz). 7.33(ii. 1H), 7. 28(d. 2H. 8.8Hz). 7. 2Kb. 2H). 6.72(d, 2H, 8. 
8Hz). 3. 93(s, 3H), 3. 28(s. 3H). 1.29(s. 9H) 

<t&m% 202.6 mg (0.487 mmoDlltf'J V 2. 5 g£JjO*.T 130X:T' 2 Bf m 
mWlstZo ££fctf'J 'J >® 2.0 g£itflOLT l^HHIffUfc. StftBEK***!*. 
t-^Du/ ?>-CttfflU W«fi*SI*-R*Ura4«* 164.9 mg £?#/c 0 
C©a^fi£^*-> 'J *W7i?07 h/?7^ -(AcOEtrn- 'S + tf > = 1:40 
-1:20) T«»U »&tlfcfll«***4«:->'J W*5A?B7 h/77<- 
(AcOEtrn- > = 1 : 20) TWS LT{fc£$17£$fc (22. 0 mg. lltt. 

l H-NMR CDClg 8.08(d. 2H, 8. 4Hz), 7.86(d. 2H. 8. 4Hz). 7. 42(dd. 1H, 8. 4Hz. 

2.2Hz). 7.32(dd. IH, 7.7Hz. 1.8Hz). 7.15(m. 1H). 7.09(m, 1H). 6. 98(m, 3H). 

3.95(s. 3H). 3.26(s. 3H). 1. 18(s. 9H) 

ik&®n 20.1 mg (0.05 nmoDH 2N NaOH 1.0 ml 5^;/-^ 2.0 ml £1® 
Z--C3m$l5frM&Ltz 0 5&mz 2N i&Wt£tox.xm&lZbtz'&, it? an/? 

L/Co *#4> U Am7A?n7 h /77 * - (^dd^ 

>: /*/-;U=2O:l)T«SLT*»9l0ffc'B^ HX511 Mfc£ttl8) £®fc(16. 
5 mg. 85X) 0 x^y-^-7jc©S^*^H^ B a BUT^ia*^f#^o m. p. 249 X 
'H-NMR CDClg 8. 14(d. 2H. MHz). 7.90(d. 2H. 8. 4Hz). 7.43(dd. IH. 8. 4Hz, 
2.2Hz). 7.32(dd, IH, 7. 7Hz. 1.8Hz). 7. 15(m. IH). 7.09(m. IH). 6.98(m, 3H). 
3.26(s. 3H). 1. 19(s. 9H) 

Anal. Calc. for C^H^Og C:78- 10, H:6- 29. N:7.29; Found C:77. 92. H:6.40. 
N:7. 13 
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M4 : 4-C5H-2. 3-C2. 5- /^H5- J )-$-/ -hD-K>-/[b, 

e] [1.4] -xT-tr h'>-ll-^] £.ft#K (HX531)©g!i£ 

ffc£tt5 (HX600 O^f^iXf;^) 102 mg (0.226 unol) £mm® 5 ml 
K&JBU tK&TT KNOg 36.5 mg (0.36 mol) £ifl;lfco 1W, Rjfctt** 

BfcfrU £«»iri£tt£ttE8*LTfi£JKft 102 mg :©ltfflf> 
'J ij¥)\>iJ7 I* ? D7 h/7 7 -f -(AcOEt:n- > =1 :20)TffS LT{fc£$)19 

(19.3 mg, 17*) c 

l H-NMR CDClg 8. 14(d. 1H. 2- 6Hz). 8. HCd. 2H. 8.8Hz). 8. OKdd. 1H. 8. 8Hz. 
2. 6Hz). 7. 89(d. 1H. 8.8Hz). 6. 93(s. 1H). 6.91(s, 1H). 3.97(s,3H), 3. 32(s. 
3H). 1.66(m. 4H). 1.32(s. 3H). 1.28(s. 3H). 1. 14(s, 3H). 1. 07(s, 3H) 

il&QBW 17.3 mg (0.035 mmol) \Z 2N NaOH 1.0 ml ? J - h 2.0 ml 

$:t[lZ.XWft®m&VM&ltZo EIE»* 2N HC1 rftttlCLfctt, v9uu/9 

"C*|ge^oft^ HX531 «fc£$l20) £#fc(15.0 mg, 89X) e x^y-A-Tkol 
£4&fr*?ffeflLTflll!!fc£f*fco m.p.300 °CJi(± 

l H-NMR CDClg 8. 15(m. 3H), 8. OKdd, 1H. 8. 8Hz. 2. 6Hz), 7.90(d, 2H, 7. 3Hz), 
7. 00(d, 1H. 9.2Hz). 6. 93(s. 1H). 6.92(s, 1H), 3. 31(s. 3H). 1. 65(m, 4H). 
1.32(s, 3H). 1.27(s. 3H), 1. 14(s, 3H), l.07(s. 3H) 

Anal. Calc. for C 2 gH 2g Ng0 4 C:72. 03, H:6. 04. N:8. 69: Found C:71. 89. H : 6. 25. 
N:8. 54 

ffl 5 : 4-C5H-3. 4-(l. 4- 19 J )-$-/ *>l : s<> 7[b, e] [1. 4] •✓7-fe* e>-ll--f ;U] 
(HX545)©Sit 

5. 6. 7.8-r h7h Ko-1- t7fyl7; > 1. 83 g (12.43 mmol), 0-3- K — 
hD\>t'> 3.1 g (12.43 mmol) * KgCOg 1.72 g (12.43 mmol) „ £tf Cul 217 
mg c*->u> 40 ml£tD;U 18B#Htnlfc«i!it L£„ * •> U >£igcES£ LT'ff 
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>>titz^^ : y 'J -h y"M7A?D7 h 7=7 7 -r -(AcOEt:n- >=l:50)Tff 
aiLT{fc*tt21*?|fc (736 mg, 2250 o 

•h-NMR CDCl, 9. 30(s. IH). 8. 20(dd. 1H. 8. 8Hz, 1.5Hz). 7.32(m, 1H). 7. 15(m. 
2H). 7.04(d. 1H. 7.3Hz). S.90(dd. 1H. 8. 4Hz. 1. 1Hz), 6.72(m. 1H). 2.83(m, 
2H), 2.64(m. 2H), 1.79(m, 4H) 

NaH (60% in oil) 114 rag (2.84 mmol, 2 eq) > T&jf- LT&*js L fc„ 

ffc-^21 381 mg (1.42 mmol) £ 8 ml ©DMF j:jgJS?LTfiQ;i. Sz£T'15#Pi3$# 
b/: 0 C©zg^»:3^<^^^ 0.37 ml (5.68 mmol)£tJ0X.T 3B#Fb130#$# t 

7^-(AcOEt:n- >=1: 100) Tf»SU £ b Ki#*ft7t<t£^£7jc&a'f&fn 

££*TifcfrU ftitttC*!!***^^^^**^ (293 mg, 73X) C 
l H-NHR CDC1 3 7. B7(dd. 1H. 8.1Hz. 1.8Hz), 7.34(n>. 1H). 7.08(t. 1H, 7.7Hz). 

6.97(d, 1H, 7.3Hz). 6. 86(m, 3H). 3. 16(s, 3H). 2. 8Kb. 2H), 2.57(ra, 2H). 

1.76(m, 4H) 

ffc-^22 101.6 mg (0.36 mmol) £tK 2 ml *j«fc tfx* / -A, 6 ml ©S^« 
i:liU mmk 0.5 ml *llDx.fco ^©fi-&tt CtttB 201 rag £Snx.T 10 £|B) 

£(81. 1 mg, 8950, 

l H-NMR CDClg 7. 13(t. 1H, 7.7Hz), 7. 03(d. 1H. 7. 3Hz). 6. 93(a. 1H), 6. 83(d. 
IH, 7. 0Hz). B. 75(dd, IH. 7. 7Hz. 1. 1Hz). 6.64(m. 2H). 3. 96(brs. 2H), 3.05 
(s. 3H). 2.76(m. 2H). 2. 15(m. 2H). 1. 65Cm. 4H) 

it&mi 81 mg (0.32 mmol )£&«<> if > 5 ml Kg«?U t c 'J •>' > 0. 1 ml 
*iJD*.rt:. :®^i:f 1/7^H*/ yf/Pxxf;^ K 79.6 mg (0. 
40 mmol)£*0;i. M?16i?IBI8i#Lfco K£ffiK*fc7k&tfft*B*£in*."CftB*x 
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*y^*7A?D7 h?77< -(AcOEt:n- 'V+if >=1:20 —1:10) TffiSLTft 
*«24*»fc(113.9 ng. 8630 o 

! K-NMR CDC1 3 8.45(s. 1H). 8- 36('d. 1H, 1.7Hz), 8. 09(d, 2H. 8.1Hz), 7. 68(d, 
2H. 8.4Hz). 7.13(ra. 3H). S.99(dd. 1H. 8.1Hz. 1. 5Hz). 6. 96(d. 1H. 7. 3Hz). 
6.91(d. 1H. 7.7Hz). 3. 96(s. 3H). 3. 10(s, 3H), 2. 73(n. 2H). 2.31(n. 2H). 
1. 60Cm. 2H), 1.51d. 2H) 

it&mi 113 mg (0.273 mol)i:* 'J 'J >Wc 1.83 g £SD/L> 130 XV 1 k|H 

^57 < -(AcOEt:n- ^+-9->=l:40 -1:20) T«8 LTft^1&25^f#fc(67. 
9 ng. 6330c 

! H-NMR CDClg 8. 10(d. 2H, 8.8Hz). 7.91(d. 2H. 8.4Hz). 7.40(dd. 1H. 8.1Hz, 
2.2Hz). 7.25(m, 1H). 7. 20(m, 2H), 6.89(d, 1H, 8.1Hz), 6.82(d. 1H. 8.1Hz), 
3.95(s, 3H). 3.06(s. 3H). 3. 02(m. 2H), 2.78(m, 2H), 1.95(m. 1H). 1. 85(b, 
1H), 1.75 (a. 2H) 

lt£Mb 66.3 rag (0.167 nnol) i: 2N NaOH 2.0 ml S^x;y-^ 5.0 ml 
^ta^-Z lB$p.3l5#^g-e8!#Lfco 2N HQ «:U:^i:^Dn 

>?>T&aiU W^ffl^7hfc c tD < ISfa^7K-c»t^ 0 &£&i-&&£&E 

9*LT*l5"flO<b^* HX545 ({fc£tt26) *»fc<60.7 ag. 95S)o x^/-;U- 
7K©S^*^ll^ B a B LT^#^^^o m.p.273 t 

^H-NMR CDClg 8. 17(d, 2H, 8. 8Hz). 7. 95(d. 2H, 8.4Hz), 7. 42(dd, 1H. 7. 7Hz. 

1.8Hz). 7.22(b. 3H). 6- 9I(d. 1H. 8.1Hz). 6.83(d. 1H. 8.111z). 3. 07(s, 3H). 

3.02(m. 2H). 2. 80(b. 2H), 1. 95(b. 2H). 1.84(m. 2H). 1. 75(m. 4H) 
Anal. Calc. for CggH^NgOg C:78. 51. H:5.80. N : 7. 32: Found C: 78. 32. H:5.83. 

N:7. 13 
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mB :4-[2.3-(2.5-->V^^-2.5- ^**/) -/[b. f] [l.4]***-t' t°>- 

11 — T $Utt (HX620)O|!!iit 

5,6. 7.8-r h v t Kd-5.5.8.8- t 17/1-11-2- ±1 h-Jl> 97 nig (0.475 
dboD > o-?DD-l>D'\>-t'/ 77 rag (0.48 nol), &!>'7k®{fc7J 'J •> A 27 
rag (0.48 moral) I- DMSO 5 ml£iD*-> 90tT17Bf ffl30^«J$ L fc. ElffiftK** v 

«*«lc«tt*«E9*l/Tffl^JiR» 139.7 rag l©fi££tt£-> 'J 

/U*77A? D7 7 -f -(AcOEt:n- ^ + >=1 :30)T'ftii! LT, o-(5, 6. 7,8 
- 7- t Kd-5.5.8.8- x y f-^-2- 7^7 ? U-/IO-2-- ho7x7-^ ({£ 
^27) Z'&tz (103.1 rag. 67X. ftffettttftl) o 

! H-NMR CDClg 7. 93(dd. 1H, 8.1Hz. 1.5Hz). 7.46(m, 1H), 7. 29(d. 1H. 8. 8Hz). 
7. 14 (m. 1H). 7. OKd. 1H. 2.6Hz), 6.99(dd. 1H, 8. 4Hz. 1. 1Hz). 6. 80(dd. 1H. 
8.4Hz. 2.6Hz), 1.69(s. 4H), 1.28(s. 6H), 1.25(s, 6H) 

fk^27** 2 ml Tk&3-9 J 6 ml C&iSU ffl&Wt 0.5 ml £inuifc„ 
C©g<g-U5Kfct&220 oig^Jnx.. 30#Hftl&aaitLfc„ Rlt**nliiUTBJBtt* 

»K«lt**E9*LT o-(5, 6.7.8-f- h5 t Kd-5.5.8.8- f- h7^f)l/-2- 
t7^U^;l)-2-7; /7x/-^ ({fc£tt28) £f#/c(80. 5mg. 85X) 0 
L H-NMR CDC1 3 7.21(d, 1H, 8.8Hz). 6- 97(d, 1H, 2. 9Hz). 6.95(m. 1H). 6.85(dd. 

1H. 8.1Hz, 1.5Hz). 6.82(dd. 1H. 7.7Hz. 1. 5Hz). 6.70(m, 2H), 3.82(brs. 2H). 

1.68(s. 4H). 1.26(s. 6H). 1.25(s. 6H) 

{t&®2S 80.5 rag (0.264 moral) 5 ml ILjgJBU f'Jy> 0. 

lml (1.25 mmol) ZUaZtZo : ©Sfti:f U 7 ^ ^S* y > f )bx x t □ 7 
-T K 63 mg (0.317 mmol) £*D;U g£T16t# H30$Hf # Lfco 
#*»*4DitTB5Blif-/i'"CttiiaL, «*fcl=*t***E**LTfi&JS1fe 133 
mg Z<D [ ) ii ¥)ViJ 7 A? d-? -(AcOEt:n- ^ 

*-9->=l:20 -»l:2)Tffl!!LT, / t^/I/ 4-[2-(o-(5. 6. 7. 8-r t Kd-5.5.8. 
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(115.8 mg. 94*) e 

^-NHR CDC1 3 8. 59(dd, 1H. 8.1Hz, 1.5Hz). 8. 56(brs. 1H). 8. ll(d, 2H, 8.8Hz). 
7. 86(d. 2H. 8.4Hz). 7.30(d. 1H. 8.8Hz). 7. 16(m, 1H), 7.07(dd. 1H. 8. 1H, 
1.5Hz). 7.04(d. 1H. 2.6Hz). 6.90(dd. 1H, 8.1Hz. 1.5Hz). 6.81(dd. 1H. 8. 

4Hz. 2.6Hz). 3.95(s. 3H). 1.70(s. 4H). 1. 28(s. 6H). 1.25(s. 6H) 

it&m$ 111 mg (0.238 mmoDi:* 1 ) 'J >m 2.2 g^SO^.. 100 °CT 1 B$p B 130 

mm^i&E^i. '&t>titzmmi:-> 'Jty/^n^? h 9-^7 < -(AcOEt: 

n- > = i:40)rffiiLr, ^f-zL- 4-[2,3-(2.5- •>' x f-;i-2. 5- 

v'[b, f][1.4]^- + *-tf t c >-ll--f yl/] -<>v'x-h (ft-^30) 
(33.4 mg. 31%) o 

*H-NMR CDC1 3 8. 12(d. 2H. 8. 4Hz). 7. 92(d. 2H. 8.8Hz). 7.44(m, 1H). 7.21(id. 
3H), 7. 16(s. 1H). 7.01(s. 1H). 1. 66(m. 4H). 1.30(s. 6H). 1. IKs, 6H) 

fc£$)30 30.0 mg (0.067 mmol) ^^9 J -fr 5 ml &tf 2N h M 7 

A 1 ml KfiifiU 40#fB l Mz£T'j£J$Lfco 2N £$T'&ttll L/c&, v 

9 no / 9 >Z'tiUhltz 0 W&fi^tttffgfO&^KT'ftfrU S£J&&l:i*g&£ 
^E®*LT$^©fb^t) 4-[2.3-(2.5- -//fH,5- ) xOv'tb. 

f][l,4]**if-tft c >-lW/U£.E#®(HX620: fk^31) £{#^(29.0 mg, 100 

jo „ y - >is-7k<Dm£m^n&£kiTmmwi:m-o m. P .289 =c 

l H-NHR CDC1 3 8. 19(d. 2H. 8. 8Hz). 7. 97(d. 2H, 8.8Hz). 7.46(m. 1H). 7. 22(m. 
3H). 7. 18(s. 1H), 7.02(s. 1H), 1. 66(s. 4H). 1.31(s. 6H). 1. 12(s. 6H) 

mi : 4-[2. 3-(2.5->V ^;U-2.5- ^\ + ^/) v'O 7 ib. f] [1. 4j^7-tf t e >-ll 
--f ^3 (HX630)©Hiit 

?ddxA*>| 10 mlC OTT'l. 2. 3.4-7" h 7 t Kd-1. 1.4. 4- f H/f 
;U^-7^b> 6.0 g (32.0 mmoDZtll^T Liz B ?jc 7]< 1 1 £>t}T 
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Lfc 0 g|ffii:3E«&5tt 10 g (15.2 bboD 20 nl^tni, £-ilczg£® 

40 ml£ 5£HlfrttTtD;U 1 B$W25£iD&aaELfc. gj£$i:7joJ<& 

*E9*LTfi£j£tt 6.82 g *f t, 
1 H-NMR CDC1 3 3. 37 (s. 1H, -SH) 

lie»|ft7 I y -M* 290 mg (1.3 mniolk. o-^ooi ho\>t'> 212 
mg (1.3 mmoDx Rtf U 7 A 71.5 mg (1.3 mmol) II DMSO 8 ml^tjOi 

T 100 t tT-15B#P B l40#$#L£ o 5£c.?B[^7KS^v^ony m&W&i 

L/Co '&htltz%ii.£-> 'J iiffr-hv 1*? a? h -(Ac0Et:n- = 

1:40)T«HBLT* s-(5.6,7,8- f Ko-5. 5.8.8- x K?/f-/U-2- ±1? 
b-^)-2--hoft7xy-^ (fb^32) £&fc(112.3 mg, 25X) 0 
l H-NHR CDC1, 8. 23(dd, 1H. 8.1Hz. 1. 5Hz), 7. 52(d, 1H. 1.8Hz). 7.40(d. 1H, 
8.1Hz). 7.35(ii. 1H), 7. 29(dd. 1H. 8.1Hz. 1.8Hz), 7. 20(m, 1H). 6.90(dd, 
1H. 8.1Hz. 1. 1Hz). 1.72(s. 4H). 1. 32(s. 6H). 1. 27(s. 6H) 

<t&%!)Z2 275.3 ng (0.807 raraol)^*. 5 ml Stfi^-^ 10 nlKSBSBU 
&i&m 0.5 ml i:1}Q^ 0 COS^fti:^ 210 mg ^H0iT5MMl«L/:. 

□ 7^77^ -(AcOEt:n- >=l:40)Tff$!!LT> s-(5.6.7.8- f h 5 k K 

a -5. 5. 8. f-;b-2- ^7 ? Uji;U)-2-T ; / f*7x/-;V (ffc£#33.) 

*»fc(91.4 mg. 36X) 0 

1 H-NHR CDCI3 7.43(dd. 1H. 7. 7Hz. 1.5Hz). 7. 2Kb. 1H). 7. 14(d. 1H. 8. 4Hz), 
7. 10(d. 1H. 2.2Hz). 6.77(m. 3H). 4. 30(brs. 2H). 1.64(s, 4H). 1.22(s. 6H), 
1.20(s. 6H) 
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It&mZ 91.4 mg (0.294 mmol) tf> 5 ml KjgJBU t 4 "J v > 0. 

2 ml (2.5 mmol)^]ljDx./Co - ©SftK-r !✓ 7 9 ;Ufit* ^ / f^iZfJ^D^ 
K 76 mg (0.38 iiix>l)*iD;lTMT18B*SI8tfli tfco Efcttl^MScrtfrigg* 

to*T»»if-/uTHiHJu w*s**aftac*a*a*^Ta4jfi« U6.8 m g 

^?#/; 0 C®ffi£j£$i£-> 'J ijfjUjy LO a -7 b 75 7 < -(AcOEtrn- 'v** 
>=1:20 -1:10) -CfltfiUT, 4-[2-(s-(5. 6.7.8-x h5 t Kn-5,5.8.8 

- ft>7^ f->u*7* u «=./!/) 7;/) ;u] O 7 x- |» (ffc#!fe34) 

*»fc(123.7 mg. 8955) „ 

1 H-NMR CDClg 9. 03(brs. _1H>. 8. 65(d. 1H, 7.0Hz). 8. 05Cd. 2H, 8.8Hz). 7.66 
(dd, 1H. 7. 7Hz. 1. 5Hz). 7. 63(d. 2H. 8. 8Hz). 7.51(m. 1H). 7. 18 On. 3H). 7. 
lOCd. IH. 1.8Hz). 6.83(dd, 1H, 8. 4Hz. 2. 2Hz). 3. 95(s. 3H). 1. 61 (s, 4H). 
l.20(s, 6H). 1.13(s. 6H) 

ft£$l34 46.8 mg (0.099 mmol) ll*»J y >B 1.48 g £Jfl;tT120 ^T45# 

K**E9il/fc, 'J ijffoi] 7A^U7 h 75 7 < -(AcOEt:n- 

>=l:40)THSiLT/7 t ^ 4-[2.3-(2.5- f-^-2.5- v<>v'[b. 
f][1.4]f-T-tftf>-lW/lO K>'/i-l- (<b^35) £#fc(27.3ng. 61X)„ 
L H-NMR CDClg 8. 09(d. 2H. 8.4Hz). 7. 90(d. 2H. 8.4Hz), 7. 48(dd. 1H. 7. 7Hz. 

1.5Hz). 7.44(s, 1H). 7. 38(d. 2H. 7. 7Hz). 7. 34 Cm, 1H). 7. 13 On, 1H). 7.03 
(s, 1H). 3. 96(s. 3H). 1.64(m. 4H). 1.31(s. 3H). 1.28(s. 3H), 1. 13(s, 3H). 

1.06(s. 3H) 

ffc£1S»35 26.4 mg (0.058 mmol) J - 1\, 5 ml fremiti- h 'J 7 A 1 

mi (zmmtx 40 frrnm&vMftiKo sct* 2n is»Titti:f:-^D 

■»UT*OT©fl:^tt 4-[2,3-(2.5- y/f-;U-2.5- •>''07[b. f] 

[1.4]*T-t?t e >-|W*] M*S (HX 630. <t^36) £i#/c(24.9 mg. 97X) 0 
x?y-*-*©S£&fr£ifiSSLT»«tt£&fco m.p.299 °C 
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l H-NHR CDClg 8. I7(d, 2H, MHz). 7.94(d. 2H, 8.4Hz). 7.48(dd. 1H. 7.7Hz, 
1.1Hz). 7.45(s. 1H). 7.37(ii. 2H). 7. 13(a. 1H). 7.04(s. 1H). 1. 65(4 4H). 
1.31(s. 3H), 1. 2BCs. 3H). 1. 15(s, 3H). 1.07(s. 3H) 

9iB :4-[2.3-(2.5-x^f-^-2.5- ^**<0 i?^>'/[b,e] 7-t? t e >-\ 1-4 ;U] 
(HX640)©M 

5.6, 7.8-t h 5 fc Kd-5, 5, 8. 8- rh^ f-/l/*7 * U > 10. 0 g (53. 2 mmol) 
SCfo-- h D$.|f d 7 -f K 9. 4 g (50. 5 mmol)* 50 ml® v 9 a d y ? > 
ir&JWU AlClg 14.3 g**^<wjaifc^s KtStt* 1 M30*lB«Wi«ELfc. 
Ei*£*K*tfT5>?no;<*>-e»dJU C*ttii*«E*«*LTa4iS« 21. 

59 g£?#*: 0 " ©£j£tt*'> y ijY)li37 L9 h ^7 7 < -(AcOEt:n- ^ + ^ 
>=1:10)T'WSLT (5,5.8.8-r h 5 / f- ^-5. 6. 7. 8- f h7tKn-2- *7f-;U) 
UkX-iV-l- - hnK>-t?> (ft£M) ^-t#7^C7. 5 g. 42X)„ ^KZOffi 

^-NHR CDC1 3 8. 23(d, 1H, 8.1Hz). 7.84(s, 1H). 7. 75 (t. 1H. 6. 2Hz), 7. 69(t. 
1H. 7.0Hz), 7.48(dd. IH, 7. 7Hz, 1. 5Hz), 7. 34 (in. 2H). 1.69(s. 4H), 1. 28(s, 
6H). 1.26(s. 6H) 

ft-^37 262. 1 mg (0. 78 mmol) £x 9 J - >\> 10 mlli&MU tktit 313 mg 
tmzmiSSL 2.0 ml *tfflx.Tfifiat* 15 ^BfiOftilSfELfco KEtt* 
flt«U ««l=ft«x*;U£iD;l-CttitlU e*fcK*tt***LT(5. 5.8.8- 
r h?> ^-5.6.7.8- t h 7 t Ko-2- *7f-;lO *;U*"^-2- 7 — 'J > (ft 
£«J38) C242- 9 rag. 100X)„ 

'H-NMR CDClg 7. 61(d. IH, 1. 8Hz), 7.51(d, 1H, 8.1Hz). 7.41(dd.. 1H. 8.1Hz. 
1.8Hz). 7.37(d. IH, 8.1Hz). 7.29(ra, 111). 6. 74(d, IH. 8.1Hz). 6.61(t, IH, 
8.1Hz). 1.72(8. 4H), 1.32(s, 6H), 1. 29(s. 6H) 

it&lfoZi 67.3 mg (0.22 mniol)£ yifJlx-f )V 2 ml KZ§ft?U ^©Stt 
IZ LiAlH 4 41.3 mg (1.09 mmol. 8 mlO yif JU-f ^i:,ISU: *>©) £flD 
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x-zimiRtmimmLtz. m&zn&i-ft^r&mi. »<&nfca4fitft«->y 

i3f)lij"7 A? p-7 h 7=7 7 < -(AcOEtrn- > = 1 :40-l:20) TflfSILT 2 

-(5. 6.7.8-f- hft K'u-5. 5.8. 8- f- h?/f ;W7f f ;n 7 — 'J > 
«39) £?#fc(34.9 ng. 54 c .) 0 

'h-NMR CDC1 3 7. 20(d. 1H. 8.1Hz). 7. 15(d. 1H). 7. 09(m. 1H). 7. 05(m. 1H). 
6.89(dd, 1H, 8.1Hz). 6.77(td. 1H. 7.7Hz). 6.70(d. 1H. 7.7Hz). 3.86(s. 3H). 
3.70(brs, 2H). 1.66(s. 4H). 1. 25(s. 6H), 1.24(s. 6H) 

it&m$ 88.5 rag (0.30 ranol)^^A;>^ > 4 m i t: 'J v> 0.2 

ml (2. 5 mraol ) ^ Jo ^. 0 :o^i:f U 7 ? /ug£^e y y f;Hxf^7 
K 73.7 mg (0.37 mmol)£S0;L. 5M£t&TM B#p B ^30#&# L /c 0 glS&li* 
7K> 2N HCl£]|jD;lT&&x*-/UTttajU f&&&Kj§!££g£ U; 0 v ') t, 

¥)\si3 7A?n^ ^77^ -T'ffgLT^/U 4-[2-(2-(5.6.7. 8-^ ^ t Kn 
-5.5,8.8- f>7/f;^7f;Mf^) 7;/*^-^] ^>v'x- h (fk£ 
#10) £f#/c(115. 1 rag. 84K) D 

^H-NMR CDClj 8. 13(d. 1H. 8Hz). 7. 99(d. 2H. 8.4Hz). 7. 62(brs. 1H), 7. 38(d. 
2H. 8.4Hz). 7. 30(ra, 3H), 7.21(t. 1H. 7. 7Hz). 7. ll(d. 1H). 6. 90(dd. 1H. 
8.1Hz). 4.04(s. 2H). 3. 95(s. 3H). 1.68(m, 4H). 1.29(s. 6H). 1. 15(s, 6H) 

it^mO 103.4 mg (0.227 mmoDII 'J 'J >m 1. 56 g £flD/LT110 °CT45# 

U ^y'J*yM7A7D7 h / 7 7 < -(AcOEt:n- ^*^> = 
1:20)T?ISLT, yf-* 4-[2.3-(2. 5- v/ t^-2.5- J ) v<>V[b. 

e] T-tf t c >-ll--r il} -Ovx-h (fk^41) £f#/c(78.3 mg, 79S) 0 
VNMR CDC1 3 8. ll(d. 2H. 8. 4Hz). 7. 96(d. 211. 8. 4Hz). 7.43(brd. 1H. 8Hz), 

7.25(m. 2H). 7.22(s. 1H). 7. 17(t. 1H. 7. 3Hz). 7. 08(s. 1H), 3.96U. 3H). 

3. 70(brs. 1H). 3.67(brs, 1H). 1.64(brs. 4H). 1.40(brs. 3H). 1.30(brs, 3H). 

1. 15(brs. 3H). 1.04(brs. 3H) 
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it&Ml 78.3 mg (0. 179 mmol) £x? 10 ml&tf2N NaOH 2 mlOfi^tt 

i:SJHU mftX'immWLtZo 2N HC1 TMtKLfcfc* ^on> 

7>T'»ffiL£ 0 SHE*** LT4-[2.3-(2.5->Vf-;u-2.5- 

's+tfy) ->'^>v-[b.e] 7-tftT>-lW ^] $.E£S*(HX640. ffc£«42) 
(73.6 mg. 97$) 0 x 9 J - *>- *H&b b b t T P- 300 

l H-NMR DMSO-dg (120 °C) 8.05(d, 2H. 8.4Hz). 7.89(d. 2H, 8.4Hz), 7. 39(s. 
1H). 7. 33(m. 2H). 7.26(td. IH. 7.3Hz. 1. 5Hz). 7. 16(td. 7. 3Hz. 1.5Hz). 7. 
09(s. 1H), 3.69(s. 2H). 1. 66Cm. 4H). 1.32(s. 6H). l.UCs. 6H) 
Anal. Calc. for C^H^ C:82. 24. H:6. 90. N : 3. 31; Found C:82. 30. H:6.98. 
N:3. 02 

W9 : 4-C1. 3- '/t KD-7.8-(2.5-vy T Jl -2. 5-^** / )-2-*+ V-2H-1.4- 
<>y x7-tr t°> -5-**] £.fi.#» (HX800)©Sit 

1.2.3.4-r l>7t Ko -1. 1.4.4-r **)\>1-1 9\s's 10.0 g (53.2 mmol) 
&£>'xU7 ?;Ugt^ y ^ji/xxf/^D^ K 10.0 g (50.5 mmol) f^oo 
^ ? > 50 mlKjgJBU AlClg 14. 3 g (107.5 mmol) ^ftftTKlOfrfiflfrltTflD*. 

fiftfttg7KTi5fe^Lx tt*Lfc«C«ttLTj'f-/U 4-[(5.5.8.8- fh7>f 
^ -5.6,7.8-x h 7 t Kd -2-7-7^/1/) 77/Ud-Cx;U] <>yx-h ({fc<£$43) 
£f»fc(18.5 g, 99K) o -S^ftB^f^J: Ofl^U:. 
l H-NHR CDCl, : 8. 15(d. 2H. 8. 8Hz), 7. 83(d. 2H. 8.4Hz). 7.79(d. 1H. 1. 8Hz). 

7.54(dd. 1H. 8.1Hz. 1.8Hz). 7.41(d. 1H. 8.4Hz). 3.97(s, 3H). 1.72(s. 4H). 

1.32(s, 6H). 1.29(s. 6H) 

<b^43 693 mg (1.98 mmol) H 2 S0 4 5 ml C?g8?U **Ti: KNOj 240 
mg (2.37 mmol) fctJDx.fco l"f ffi'&l-Kfci&ZyjukiZhV, : J9 aa / 9 >XW 

OfffeS LT, ^^7U 4-[3-x h d -5,5,8,8-f F7^f;b 
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-5. 6.7, 8-r h 7 h Ko -2-*7*-rt0 *7/l/tfx;u] 'Ov'x-h Ut&tidU) Z 
m&MVt£kt Lxm- (414 mg. 53S0 o 

^H-NHR CDClg : 8. 16(s, 1H). 8. ll(d. 2H. MHz), 7. 81 Cd. 2H. 8. 4Hz), 7.38 
Cs, 1H), 3.94(s. 3H), l.77(s, 4H). 1.39(s. 6H). 1.31(s. 6H) 

it&faib 318.5 mg (0.806 mmol)£7k 5 ml fctfx? J -to 10 mlKgiBLT, 
mm®. 1.0 ml *1&?Lii 0 317 mg £iD*.T50£H»«ELfc8L 

fi»fttt*-Cft»Lfco K«*^W«««»LT» /f-^ 4-[3-7 : / -5.5. 
8. 8~r h 7 i * to -5. 6, 7, 8-f h 7 t Ko -2-t7f ^) ij ;U+C_;U] Ov'x- 
h Cfk^tt46) ^ffe^tLtilt (279. 2 mg. 95X) 0 
b-NMR CDClg : 8. 14(d. 2H. 8.4Hz). 7. 69(d. 2H. 8.8Hz). 7.3Ks. 1H). 6.67 
(s. 1H), 5.90(brs. 2H). 3.97(s, 3H). 1. 65(o. 4H). 1.28(s. 6H). 1. IKs. 6H) 

fb^-%46 70 mg (0.19 moimu? 'J •> > / * /Uxx-f /UjftStt 38.3 mg (0. 
31 wioDlitru y> 5 ml fcillx.. 16B*HISiKLfco fit^Ktf*M!*iOx.Ti;* 
on y ? >T'^J±JLfCe W&*B£7k, «SfP^ig7jcT'i5fe^LT^L/c^. gfcSL 
T^S 72.3 Bg*IUJRLfco ViiVfriiviot a -7 ^77^ - (AcOEt: 

n-^+^-> = l : 4 ) tzjLQftSHs-, t+to 4-[1.3-vt K d-7. 8-(2. 5- v /• * 
to -2. 5-^*^ /)-2-sr*7-2H-1.4-'<>'/vT-tfe> -5-fil/] "O'/x-h (ft 
#«M7) £i#/c(34.7 mg. 45*) 0 I^BfK 23.1 mg (33X)©flK*4£l3iR L fc. 
l H-NMR CDClg : 8.06(d, 2H. 8. 8Hz). 7. 66(m. 3H). 7. 16(s, 1H). 6. 96(s. 1H). 
4.36(brs. 2H). 3. 95(s. 3H). 1. 70 (m, 4H). 1.33(s. 6H). 1. 16(s. 6H) 

<t&tiM 32.6 mg(0. 08 nnol) £x? y-;u 5 ml RU 2N NaOH 1 ml IC&ffi 
LTm&-C2QfrffiMWLtz 0 2N «»-C»tti: LT v ? o o / 9 > TttUB 

L/w C W&*@£7k, fiftattTfCCftfrU e*Lfc»J:»«LT 4-[1.3-vt Ko 
-7. 8- (2. 5-v yf* -2. 5-^*D- / )-2-** V-2H-1. 4-'<> 7*v7-fcr t c > -5--T >U] 
3e.«»(HX800. {fc£1&48> *»fc(26.0ng, 83S). -«S*^ ^ / 
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s£*)W&i*Ltz a mp> 300t 
MS «' 390 

l H-NMR CDClg : 8.23(brs, 1H), 8. 12(d, 2H, 8. 4Hz), 7.69(d. 2H. 8.4Hz). 7. 
17(s. 1H), 7.01(s. 1H). 4. 38(brs, 2H). 1.71(s, 4H). 1.34(s. 6H). 1. 17(s. 
6H) 

W10:4-[1.3- yt Kn-7. 8-(2.5->V -2. 5-^** / )-W f-^ -2-**7 
-2H-l.4-^>7v7-t' t°> -5-**] 3c.t§S(HX801) ©Sat 

7.1 mg (0.18 mmol, 2 eq)<D NaH (6055 in oil) ^^+t >T'$iLT^j|L^ 
#]9-ei#fc/f-/U 4-[1.3-->'t KD-7.8-(2.5-v'y -2. 5-^* * /) -2-** 7 
-2H-1,4-K> 7v7-tr't c > -5"f >H "C>7x- h 36 mg (0.089 mmol) £ 4 ml 

©DMF *I*l¥LTtn*fc. w®«R^«*Sfi-C10^IHai»Lfc*, CH3I 0.02 
ml (0.36 mmol, 4 eq) £j&D;LT^ $ £K 2 B*IHI30$M!#l,fco 
m-^oo/ ?>T$aiU fi«ftJft*T**LTl£ttLfcaii 
•ttLfco l J*7 : ^^7i/'n7 ^77^ - (AcOEt:n-^ + -9->= 1 

: 1) CfcOflHSUT/f-rt' H1.3-ytFo-7,8-(2,5-/^f* -2,5-^** 
-f ;U-2- ^ + 7-2H-1.4-<> v>T-tr t°> -o-'Ol'J 'O'/x-h (ffc£ 
tt49) *f»fc(21.B mg, 59K) 0 

*H-NMR CDClg : 8.07(d. 2H, MHz). 7. 74(d. 2H. 8. 4Hz), 7.21(s. 1H). 7.13 
(s, 1H). 4.82(d. 1H, 10.3Hz), 3. 95(s, 3H), 3. 86 (d. 1H, 10.6Hz), 3.40(s. 
3H), 1.7Kb. 4H>, 1.38(s, 3H), 1. 31(s, 3H), 1.20(s. 3H), 1. 14(s, 3H) 

{fc£$l49 29.6 mg (0.07 nimol)£x? J 3 ml RU 2N NaOH 1 ml (Zfiiffi 

. LTv m&T'40frrmw-u-o- m^2H..miTmm~ u. ?.*p p /. *_> vml 

Lfc. fcfn£tg*Tifc?£U ft«Lfc«K»»LT4-[1.3- v t Ko 

-7.8-C2.5-v / f-/i/ -2. 5 — ^-tf- y >-l-y -2-**7-2H-1.4-'<> V'JTW 
> £.t§®(HX801, {t£$J50) £f#fc(23.5 mg. 83*) 0 — «B*ftlfcx-f 

7U-^ + ^> ± 9W£b b b L/Co mp> 300°C 

l H-NMR CDClg : 8. 13(d. 2H. 8.8Hz). 7. 77(d. 2H, MHz), 7.22(s. 1H). 7.14 
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(s, 1H). 4.84(d. 1H, 10.6Hz), 3.88(d, 1H. 10. 6Hz). 3.41(s, 3Hz), 1.72(m. 
4H). 1.39(s, 3H), 1.32(s. 3H). 1.21(s, 3H), 1. 15Cs. 3H) 
Anal. Calc. for C^H^Og C:74. 23. H:6.98. N:6. 93: Found C:74. 19. H:6. 
97. N:6. 63 

Wll :4-[3CS)-y f-/l -1.3-v t Ka-7.8-(2.5-vXf-^ -2. 5-^*1r J )-2-t* 
7-2fi-l,H>'/v7t't'> £.t#®KHX810) ©Sit 

mQX-mz/ m 4- [3-7; J -5.5,8.8-f- F^/^/U -5.6.7.8--? h 7 h K 
a -l-i-yfh) i])lXi->l] h 188 mg (0.515 mmoD&tfL-T 7 - > 

i^jLXir/H£®jl 177 mg (0.77 mmol. 1.5 eq) i:t''Jy> 5 ml £7)0/1 T 
16 ^sg^L/Co gic^ic^r^^ta^Tv^ dd/ ? >t«L/:„ W&*§£ 

(AcOEt:n-'\ + *>= 1 : 3) I^Olf^U / */U4-[3(SW f- 
^ -1.3-S>fc Kp-7.8-(2.5-v/ f-A- -2.5-^+-t/)-2-^.+ 7-2H-1.4-<>v'v 
7-fc'f> -5~Ob] <>v"x-h (ft^51) £*#£(25.6 mg. 12X)„ 
! H-NMR CDClg : 8. 06(d, 2H, 8.4Hz). 7. 67(d, 2H. 8.4Hz), 7. 17(s. 1H). 6.97 
(s. 1H). 3.94(s. 3H), 3.84(q, 1H. 6. 6Hz). 1.74(d. 3H. 6.6Hz). 1.7Km. 4H). 
1.34(s. 3H). l.SKs. 3H). 1. 19(s. 3H). 1. 12(s. 3H) 

fb£&51 15. 1 mg (0.036 mmol) / -Jl 3 ml Rlf 2N NaOH 1 ml \z» 

«LTM-C40^BW^Lto E£«*2N HCl-CttttKU * * d □ / *.>Tttdi 
Lfc. W«ffi**^ fift*tt*Tft»U ftJ»Lfc»lia»LT 4-C3CS)- 
■1,3-yt K o-7. 8- (2. 5-v -2. 5-^* -9- J )-2-* + 7-2H-1. 4-< > v'y 

THfb*> -5— T yU] $USKHX810. {fc£to52) *»fc<14.9 mg. 100X) B -SB£ 

+ >J; OI^bU/:, mp> 300^C 
l H-NHR CDC1 3 : 8. ll(d. 2H. 8. 4Hz). 7.95(brs. 1H). 7. 70(d. 2H. 8.4Hz). 7. 
18(s, 1H). 7. OOCs. 1H). 3.85(q, 1H. B- 6H2). 1.75(d, 3H. 6. 6Hz). 1.7Kb. 
4H). 1.35(s, 3H). 1.32(s. 3H). 1.20(s. 3H). 1. 13(s, 3H) 
Anal. Calc. for C^gNgOg C:74. 23, H:6. 98. N:6. 93: Found C: 74. 19. H:7. 
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18, N:6. 66 

Mil : 4-[l. 3- >'k Ko -7. 8-(2. 5- >'^^/U -2.5-^4t y 77d 
- **7-2H-1.4-'<>-/v7-t*t e > -5--T /U] $111 (HX803)©Ulit 

4.7 mg (0. 12 mmol. 2 eq)© NaH (6056 in oil) > Tffift L U 

#J 9 ;< 4-Ll.3-vt KD-7.8-(2,5-->V-f;U -2. 5-^+^ / )-2-**7 
-2H-1. 4-<> v'vT-tr t e > -5~-f /^J K> */x- h 24 mg (0.059 mmol) £ 6 ml 
ODMF IzmmiTtUiLtz, KlZmZ^TlWfflMW ltz'& 2-3- F/d/</ 
0.02 ml (0.24 mmol. 4 eq)£/J0;iT £ £ d 4 mHWtWZfiiij fcmi&Zfak 

t^c 0 a$*->'J*fAA7A^D7h/77-f - (AcOEt:n-^ + -9->= 1 : 5) 
tZ±onmL. t*>\< 4-[1.3-vt Kp-7.8-(2.5-vV^^ -2. 5-^*^ J )-l- 
fVT'at^U -2-3l-^7-2H-1.4-'<> 7 •>' 7 -tf b° > -5~< ;U] <>7i-h 
fe53) £f#£(6.4 mg, 2456) „ 

! H-NMR CDC1 3 : 8.07(d. 2H, 8.4Hz), 7.74(d. 2H. 8.4Hz). 7.31(s, 1H). 7.10 
(s, 1H), 4. 73(d, 1H. 10.3Hz), 4.57(septet, IH, 7.0Hz), 3. 95(s. 3H). 3.83 
(d, 1H, 10.3Hz), 1.72(m. 4H). 1.52(d. 3H, 6. 6Hz), 1. 38(s, 3H). 1.32(s. 3H). 
1. 21(s, 3H), 1.18(d. 3H. 7.0Hz). 1. 13(s. 3H) 

fk^53 6.4 mg (0.014 mmon^i? / - i\> 4 ml 2N NaOH 0.5 ml 1=8 

mtHLtzo witts-^ mQ%M*~z : &fe^^ ^Lf-j^mmLx 4-ci.3-vt 

Kd-7, 8-(2,5-v/ f-fr -2,5-^*-9->0-W 'J"fu fcTA>-2- **7-2H-l. 4-^> 
vv7-trb°> -5— f /U] $.&§S(HX803,. fk^54) £»fc(6.2ig, 1005») o 
£&&i^/l-^*^> J: flUSSLfc,, mp 275°C 

^H-NKR CDClg : 8. 13(d, 2H. 8. 4Hz), 7.78(d. 2H, 8.1Hz). 7. 32(s, 1H). 7.11 
(s, 1H), 4. 77(d, 1H, 10.3Hz). 4.58(septet, IH. 7.0Hz), 3.85(d; 1H. 10.3Hz). 

1.73(m. 4H). 1.53(d, 3H. 7.0Hz). 1. 39(s. 3H). 1.32(s. 3H), 1.22(s. 3H). 

1. 19(d, 3H, 7.3Hz), 1. 14(s, 3H) 
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0>J13:4-[l- <sv>\> -1.3->'t Ko-7.8-(2,5-->V*/U -2. 5-^*-* y )-2-* + 
7-2H-1.4-^>7 yT-tr t° > -5-'Hl'] $.ftSK (HX805)®IJii 

6. 1 rag (0. 15 mraol. 2 eq)© NaH (60& in oil) > T'&jf- LT$£Jg U 

ffl 9 T'fffc / -J^U 4-[1.3-vt Kd-7.8-(2.5-->V*/U -2, 5-^** ^ )-2-**y 
-2H-1.4-OVv7-tf't c > O'/x- h 31.9 rag (0.076 mmol) £ 3 

ml <D DMFKjglgLTAn*./;, MT20£MII# L tz& s RlEttK'O ? A^n 
■?-f K 0.035 ml (0.30 mmol. 4 eq) £iQ;LT. £ £ II 1 BfNl1!LWLtz 0 gl£«£ 

4-[l-'\>v/U -I,3-/t Kn-7.8-(2.5-y/f-^ -2.5-^**y )-2-3*-*v-2H 
-1,4-Ov'vT-trt: > Ov'x-h (fc£tt55) £?#fc(23. 3 mg, 60 

] H-NMR CDC1 3 : 8. 03Cd. 2H. 8. 4Hz). 7.51(d. 2H. 8.4Hz). 7.25(s. IH). 7.16 
(m, 3H). 7. 06(m. 2H). 4. 89(d, IH, 10.3Hz). 4.87(d, 1H. 15.4Hz), 3. 97(d. 
1H, 10.3Hz). 3. 95(s. 3H). 1.66(s. 4H), 1.23(s. 3H). l-20(s. 3H). l.lKs. 
3H), 1.08(s, 3H) 

it£^55 19. 1 mg (0.035 mmol) £jc? J - )\, 6 ml SO' 2N : NaOH 1 ml \Z% 
SLT, lVZxmtmWU~ 0 R£«*2N HClT$M£i:iU ■>'?dd^>TJI 
illL/Zo'waiffl**, ttftftlSTKTftc^ gil^CSiLT 4-[K>vA 
-l,3-/t Ko-7.8-(2.5-y/f-^ -2.5-^**y )-2-**7-2H-l, 4-<> V v7 
-fc?f> -5-f/U] £.flm(HX805. fk^tt56) £f*fc(12.5 mg. 72*). -SB*ft» 
xf^-x^oD^^idS^L/;, mp> 300t: 

! H-NMR CDC1 3 : 8.08(d, 2H, 8. 8Hz). 7. 55(d. 2H. MHz), 7. 16(m. 3H). 7.07 
(m. 2H). 7. 00(s. IH), 5. 45(d. IH. 14. 7Hz). 4- 91Cd. IH. 10. 3Hz). 4. 88(d, 
IH. 14.3Hz). 3.99(d. IH. 10.3Hz). 1.65(m. 4H), 1.23(s. 3H). 1.21(s. 3H), 
1. 12(s, 3H). 1.09(s. 3H) 
Anal. Calc. for CgjHg^Og C:7T. 47. H :6- 71. N:5- 83: Found C:77. 27. H:6. 
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80. K:5. 70 

mU : 4-[3(S)-K> 7/l> -U-ytKD-U-(2,5->Vf^ -2. 5-^** J )-2- 
**7-2H-1.4-'<> 7 77-fcr t e 7 -5--T ^] £&M (HX850)©Si£ 

Fmoc-(L)- 7i-^77-/ 272 mg (0.70 mmol) i: SOClg 4 ml £jQ;fC30 
AMilELfc. SOCl 2 *«ET»*LT«fc<?8JgLfco 89 mg (0.244 mmol) 

©yf-;u 4-C3-7 £ J -5.5,8.8-r h?^^ -5.6.7.8-Y h5t Kn -2-^7 
rtJUtf-Zl'] \>7i- h&tf DMAP 12 mg ^JOx.. ^ ^ tz ^tK^< > -tr' > 
10 ml&<7't c ') 7 7 0.5 ml £S0;i*: e I ®S£&£gfi-C50#IBHf # U 2N HC1 

Na 2 S0 4 T?ft«Lt»i:i»Lfc. 'J * Yd/* 5 A ? n-? h /5 7 -f - 

(AcOEt:n-'N+^>= 1 :30) ICfcOfcSU /f* 4-[[3-N-(N-a -9- 7/U*U 
-;M h + 777/l/tf'-./U -L-7 >f — ^ 7 7 — ^ ) 7; F -5.5.8,8-x h 5 t Ka 
-2-t7f^ <>Vx-h (ffc^«57) £f#£(117.8 mg. 99«) . 

'h-NMR CDC1 3 : 11. 14(s, 1H), 8.61(s. 1H), 8. 08 (d. 2H. 8.1Hz), 7.75(d, 2H, 

7.3Hz). 7.6Z(n. 3H). 7. 52(m, 2H). 7. 40(m, 3H). 7. 24 On, 5H). 7. ll(d. 1H). 

5.43(d. 1H). 4.65(d. 1H). 4. 39(m. 1H). 4.37(m. 1H). 4. 19(ra, 1H). 3.97(s. 

3H). 3.28(m. 1H). 3.19(m. 1H). 1.70(m. 4H). 1.36(s. 6H). 1. 14(s. 6H) 

ft-S-^57 82.3 rag (0.11 mmol) II -7 ? n a J 9 7 4 ml SO't'^'J 7 > 1 ml 

?/-/l/ 10 BlStfftS 0.5 ml £i0/LT 80 2 B#Fe1jI# Lfc„ SJJSClf 
7jc^iD^T N y^OD^/TMLt. 7 'J *Y'U*5A* D7 h / 5 7 4 - 

(AcOEt:n-^*#7= 1 : 10)«: «t *)•»« /f* 4-[3(S)- <7 7'/U -1.3- 
7 t K d -7, 8- (2. 5- 7 / f - /U -2. 5-^ * * / ) -2- * * 7 -2H- 1. 4-* 7 7 7 7 -tf t c 7 

-5--OU] 'O'/x-l- (ffc£&58) £$fc(48.4 mg. 92K) 0 
*H-NMR CDClq : 8. 38(brs. 1H). 8. 03(d. 2H. 8.4Hz). 7.58W. 2H. 8. 4Hz). 7. 
42(d. 2H. 7.3Hz). 7.32(t, 2H. 7.3Hz). 7.23(t, 1H, 7.0Hz). 7. 10(s. 1H). 7. 
00(s. 1H). 3.93(s. 3H). 3.87(m. 1H). 3. 63(ra. 2H). 1. 68(01. 4H), 1. 34(s. 3H). 
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1.31(s. 3H), 1. 16(s. 3H). 1. 10(s, 3H) 

ft£^58 28.6 mg (0.06 mniol)£x 9 J - )\> 5 ml RU IN KOH 2 mlKJggL 
%&-emrmWLtz 0 £l£$£2N HClT®tiiLT;;?oo/?>-ettitiU 
W^t§^^L/c^irgJSLT4-[3(S)-^> -1.3-/t Kd-7.8-(2.5-v/^ 
/U -2.5-^+^/ )-2-**7-2H-1.4-^> '/y7t'f> -5-f/U] $.E§®(HX850. 
ffc£^59) *?#fc(24.8 mg. 899S)o -SB* > : ? n d y ? > > ck 0 H& B B a 

^-NMR CDClj : 8. 27(brs, 1H), 8-09(d, 2H. 8.1Hz), 7. 62(d. 2H, 8.1Hz), 7. 
42(d. 2H. 7.3Hz). 7. 33(t. 2H. 8.1Hz), 7. 23(t, 1H), 7. 13(s. 1H). 6. 98(s, 
1H), 3. 87(n>. 1H). 3. 62 Cm. 2H). 1. 69(m. 4H), 1. 34(s, 3H). 1.31(s, 3H), 1. 
18(s. 3H), l.lKs, 3H) 

0J15 : ttt*ffl 

ftLfc. uf-y-r K<fc£tt (*-/u- h7>x-i^y^>®u-tr7?-ir*t-f 
57i-XM tLTUf H > «£ t>'Am80 (4- [(5, 6. 7. 8-tetrahydro-5. 5, 8, 
8-tetramethyl-2-naphthalenyl)carbamoylJbenzoic acid] ^-ffll^fco #§38361- 
7G440^ai-SEtt*nfc^feC*i;-C, BU#M££1£S]fofi^JS£ML-60 K*f-f* 
±ieu* / -r \>'<D®MA<mmfc*. m l &tf#]2 ©S£T&tf#££ 

■f h 7 7 'J ^ A(NBT) ©jl7ctB*«Sr*c4i:J:»)«SLfcc Wftli^M 
T-^L/c1tT*5) o 
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%2 



(1. 1 x 10" 9 ) HX600 l.lxlO" 7 68 

HX600 3.3xl0" 7 76 

HX600 1. Ox 10" 6 69 

U^/-f>® im&T 36 

(3. 3xl0" 9 ) HX600 l.lxlO" 7 86 

HX600 3.3xl0" 7 90 

HX600 l.OxlO" 6 90 

b^/-f>® im&T 54 

(l.OxlO -8 ) HX600 1. 1 xlO -7 91 

HX600 3. 3 x 10" 7 91 

HX600 1.0 xlO" 6 91 

Am80 tm&T 15 

(3.7xl0 -10 ) HX600 1.0 x 10" 9 21 

HX600 1.0 xlO -8 41 

HX600 1-0 xlO" 7 72 

HX600 1.0 xlO" 6 67 

Aid80 ##£T 44 

(1.1 xlO" 9 ) HX600 1.0 xlO" 9 48 
HX600 1.0 xlO" 8 . 65 

HX600 1.0 xlO" 7 90 

HX600 1.0 xlO" 6 93 

Am80 ##&T 53 

(3. 3 xlO" 9 ) HX600 1.0 x 10" 9 64 

HX600 1.0 xlO" 8 73 
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Am80 

(l.OxlO -8 ) 



Am80 

C3.3xl0" 10 ) 



Am 80 

(1. 1 x 10" 10 ) 



Am80 

(3.7xl0 -10 ) 



Am80 

(1. lxl(f 9 ) 



Am80 

(3.3X10" 9 ) 



HX600 1.0 x 

HX600 1.0 x 

HX600 1.0 x 

HX600 1.0 x 

HX600 1.0 x 

HX600 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

HX640 1.0 x 

LE135 1. 1 x 

LE135 3.3 x 

LE135 1.0 x 

LE135 1. 1 x 

LEI 35 3.3 x 

LE135 1.0 x 

LE135 1. 1 x 

LE135 3. 3 x 



10" 7 


93 


10" 6 


93 






10" 9 


69 


10" 8 


80 


10" 7 


91 


10" 6 


95 


10 -10 
lu 


AA 


10" 9 


46 


10" 8 


75 


10" 7 


89 


10" 6 


85 


10" 10 


7 


10" 9 


5 


10" 8 


24 


10" 7 


69 




21 


10" 7 


3 


10" 7 


1. 


10" 6 


1. 




35 


10" 7 


23 


10" 7 


5 


10" 6 


2 




51 


10" 7 


54 


lO" 7 


32 
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LE135 1.0 xlO" 6 


14 


Am80 




55 


(l.OxlO -8 ) 


LE135 1. 1 x 10"' 


62 




LE135 3.3 y- 10" 7 


51 




LE135 1.0 >:10" 6 


34 



LE135li, l/f K©7/^3-X hiLT^Cft^it^*) (Eyrolles, 
L. , et aL. J. Med. Chen., 37. pp. 1508-1517. 1994 *©{t£&16: 4-(5H-7. 
8, 9. 10-tetrahydro-5, 7, 7. 10, 10-peniamethylbenzo[ejnaphto[2. 3-b] [1. 4]diazepin 
-13-yl)benzoic acid) > #$gBJ§0ft;£toBX6OO ©*itHtt#Cffiar *. ^©tt 

#J16 : R&fl 

MWHL-60 Cftl-^EUf^-f K0lfflliS$Ht8ia*f!£ HX8O10££TRtf# 
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S3 



Am80 01) 


HX801 (M) 


NBT Ktt^(i) 




- 


1* 


A 

l.OxlO" 9 


- 


48 


3. 3xio" 10 


- 


30 


l. 1 x 10 


- 


5 


3. 7x 10" 11 


- 


3. 


1.2xlO" 11 


- 


0.6 


- 


1.0>-10" 6 


1. 1 


- 


3.3xl0" 7 


0. 3 




1. lxlO" 7 


1. 1 


l.OxlO" 9 


l.OxlO -6 


77 


// 


3.3xl0" 7 


76 


// 


1. lxlO" 7 


63 


3.3xlO" 10 


l.OxlO" 6 


71 




3.3xl0 -7 


55 


rf 


1. 1 x 10" 7 


49 
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1. TSEO-ttS(I): 



Bl * © IE 





Xli6Jl«D->*n7JU*/MI*3*l, ; R 4 l47fc^H^ C^gT^*/!^ Cj_ 6 7;lo 



Xli7'J-^g^Cj_ 6 7;u*;uS^^t ; R 6 li**Sf-f XJ4C 1 _ g 7A*;uS 
;X li-NR 7 -. -0-, -CHR 7 - 3?Ji -S- (5t«K R 7 l47k3tlH\ C 1 _g7/U+7U 
Ss Xli7'J-/HWftC 1 _ 6 7^*/U**-^-r) £tfL:Y (47 x- u >g£ fcli t c 
'J i? > *J 4 frtew-t-l -C$£tiZ<t&%!JitzltZ<Di& 0 
2. TE©ft£tt: 

4-C5H-2. 3-(2. 5- ✓ / f - 7U-2. 5- 'MP-* / )-5- / f- ^ v ^ > 7 [b, e ] [ 1 . 43 •>' 7 -tf h° 
>-lW;lO $£31* (HX600) ; 

4-C5H-2. 3-HV7P b e ^-5- ^ f-^v'O V[b,ej[1.4] ^7-tr t: >-ll--f >H 
$.§L§» (HX610) ; 

4-[5H-2-tert- 7*^;W-5- ^ v'O 7 [b. e] [1. 4] y7t' tr >-lW ;uj 
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m ami) ■. 

4-C5H-3, 4-0,4- ?9 /)-%-/ * J\>it<> •/[b.e3[1.4]->*7-tf t c >-lW )l] $.fi» 
§® (HX545) : 

4-C5H-2. 3-(2. 5- >'y^/U-2,5- ^**y )-5-/ f-'Ml- - hoxK>-/[b.e] 
[1.4] x7-trt e >-lW *j jcAfftt (HX531) ; 

4- [2. 3-(2. 5- v y ^U-2. 5- J ) vf'O / [b. f] [1. 43**+* £ >-lW A] 

(HX620) ; 

4- [2. 3-(2.5-v^ f-;U-2.5- ^*+y ) v'[b. f] [1. 43 + 7-tf h e >-ll--f ;u] 
3c.ISH* (HX630) : 

5- [5H-2. 3- (2, 5- •>' y n-2, 5- ^ * + / ) -5- > ^ ^ v O •/ [b. e] [1 . 4 ] 7 -tf h° 
>-lW /Uj-2-fc*'J >'>*^*">i! ; 

6- [5H-2. 3-(2. 5- v J fiV-l, 5- y )-5- /f;l'^> 7*[b, e] [1, 4] v 7-tf tf 
>-ll--f >U]-3-t°'J SO' 

4-[2,3-(2.5-vy f-^-2.5- ^*-*y) v'OVtb.e} 7-tf tr>-ll--f ;b] 
tt (HX640) 

3. T£©ff:£«j : 

4-C1.3- yb KD-7,8-(2,5-y y ^^-2.5- y )-2-* + 7-2H-1. 4-<> 

7- tf t: >-5- -r^]-Sc.B.S9 CHX800) ; 

4-C1.3- KD-7.8-(2.5-^y f-^-2. 5- y )-l-y **v-2H- 

1.4-<>v-v7-t't'>-5- -f/U]-MM (HX801) ; 

4-C3(S)-y f- ;l/-1.3- / t Ka-7.8-(2.5-xy ^/u-2.5- ^**y')-2-**y-2H 
-1.4-0 V v7-tf t c >-5- 4 ^]-$.S.M (HX810) ; 

4-U. 3-. v t Ko-7. 8r.(2, 5-v y f-;U-2,5- A*-* y M-rf V.7d £/U-2-.**y 

-2H-l,4-^> 7->'7-tf t e >-5- ^A]-$*SI (HX803) ; 

4-[l- -Ov/U-1.3- vt Ko-7.8-(2.5->'y ^rt-2. 5- ^**y )-2-**y-2H 

-U-OVv7t't ! >-5- -f ^3-$JRSB (HX805) ; SO' 

4-[3(S)-<> vA-1.3- •/tKo-7,8-(2,5-/^f/l'-2,5- J )-2-*+ 7- 

2H-1. 4-^ > v v 7-tf t' >-5- -f *j-$I.fi (HX850) 
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5. wa/K^-c* 1 5^E*©ffc^tt*fctt4i?wi:ff$sn 

©Em 0 

7. tlSWl/f-y^ Kffc£tt-C*4f*#©tEH8 6Ei:Ett©Ea&. 

8. W^olEHItiqicE^ofk^XWfea^tt^MSnstotti u^y 

5i=Ett©ffc^«xii4a¥Wi:«p«*n5t©«*«aa»tti:ta:4r5xg 

10. tlSttli^f; f Kfl;^*"C**||*ffl«H*9q|j:Eifc©5Ertt. . 

11. ^as»K*^iifL^Si ! fe©^i*ucfaii^&-r * u * y -r >b*t* s n# 
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